SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.
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GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. Inthe event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.
All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

ML

from clogging.
Complete, stabilize, and vegetate all other site improvements.

No

overflow structure (if present) are correct.
8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

GENERAL NOTES (note to designer: edit as needed to meet project requirements)

1. Inthe event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.

2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
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from clogging.

Complete, stabilize, and vegetate all other site improvements.
Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of

overflow structure (if present) are correct.

Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

GENERAL NOTES (note to designer: edit as needed to meet project requirements)
In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
See Minnesota Stormwater Manual for subgrade preparation.

1.
2.

MATERIAL SPECIFICATIONS
See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.
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GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.

Note: this detail shows an off line system. To show an on line system,this detail should
be modified to include an overflow structure, set at the maximum ponding elevation.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.
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GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

RN

No

GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.

Note: this detail shows an off line system. To show an on line system,this detail should
be modified to include an overflow structure, set at the maximum ponding elevation.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.
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GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.

Note: this detail shows an off line system. To show an on li

e system,this detail should

be modified to include an overflow structure, set at the maximum ponding elevation.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.
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GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. Inthe event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.
All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

oM

from clogging.

Complete, stabilize, and vegetate all other site improvements.
Construct and vegetate bioretention device following stab
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

No

GENERAL NOTES (note to designer: edit as needed to meet project requirements)

1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.

2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)

Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.
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GENERAL NOTES (note to designer: edit as needed to meet project requirements)
1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS
1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING (note to designer: edit as needed to meet project requirements)
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Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

Perform continuous inspections of erosion control practices, especially after each rainfall event.

Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

Rough grade the site. If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils
from clogging.

Complete, stabilize, and vegetate all other site improvements.

Construct and vegetate bioretention device following stabilization of contributing drainage area. Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of
overflow structure (if present) are correct.

Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

GENERAL NOTES (note to designer: edit as needed to meet project requirements)

1.
2.

In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.
See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS

1.

See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.

Note: this detail shows and off line system. To show an on line system,this detail should
be modified to include an overflow structure, set at the maximum ponding elevation.

18" Max Ponding Depth, Draining in Max 48 Hours 7
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Cleanout

PVC screw cap on-grade
Solid PVC standpipe

Use 45 degree wye and fitting or
equivalent to connect underdrain
to standpipe

Watertight PVC cap on upstream
end of underdrain

. aarn.
w
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Solid PVC Pipe
Perforated Pipe
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PVC screw cap on-grade
Gate valve handle
Solid PVC valvebox

PVC knife gate valve

Utility trace wire

FaN

Cut opening in each side of
valvebox so pipe fits tightly over
solid pvc pipe

Perforated Pipe
Solid PVC Pipe
Sand Bedding

Underdrain Valve

Direction of Flow
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Biofiltration with Elevated Underdrain

More of the runoff that flows into the basin and does not overflow into an
overflow structure is abstracted from the stormsewer system through
infiltration or evapotranspiration compared to bioretention with an underdrain
at the bottom of the basin; the remainder is filtered by the growing medium
but then leaves via an elevated underdrain.

Because elevating the underdrain increases hydraulic retention time, it (1)
allows for more infiltration and evaporation compared to biofiltration with
underdrain at the bottom, but likely some flow short circuits media below
underdrain invert, resulting in slightly less volume and water quality benefits
than biofiltration with an underdrain with upturned elbow (2) improves
thermal pollution abatement and nitrogen removal (longer retention time
allows runoff to cool more before discharge and allows denitrification to occur
under anoxic condition).

With an elevated outlet, biorfiltration can be added as retrofits in more areas
with restricted outlet depth.

Requires more aggregate than biofiltration with upturned elbow

In-situ soils must have adequate permeability for an elevated underdrain to
be beneficial.

Evapotranspiration

Infiltration

Figure 2-3: Biofiltration with Elevated Underdrain
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Biofiltration with Internal Water Storage

More of the runoff that flows into the basin and
does not overflow into an overflow structure is abstracted from
the stormsewer system through infiltration or evapotranspiration
compared to biofiltration with an underdrain at the bottom of the
basin without an upturned elbow; the remainder is filtered by the
growing medium but then leaves via an underdrain with an
upturned elbow.

Evapotranspiration
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With an elevated outlet, biofiltration

with Internal Water Storage can be

added as retrofits in more areas with
restricted outlet depth.

1 Y}

~ To Outle

nternal Water Storage Zone >/= 12"

/4

7
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X

allows for more infiltration

While biofiltration systems have been shown to
perform well in some clayey soils, in-situ soils
must have adequate permeability for an \ \ \

underdrain with upturned elbow to be beneficial. Infiltration

Figure 2-4: Biofiltration with Internal Water Storage

Because the upturned elbow increases hydraulic retention time, it (1)

and evaporation compared to bioretention

with underdrain at the bottom; (2) improves thermal pollution abatement
and nitrogen removal (longer retention time abstracts more stormwater
from the storm sewer, allows runoff to cool more before discharge, and
allows denitrification to occur under anoxic conditions). Reducing thermal
pollution is especially beneficial for temperature reductions in trout waters.
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Biofiltration with Underdrain at Bottom

S~ A small amount of the runoff that flows into the

basin and does not overflow into an overflow structure is abstracted o
from the stormsewer system through infiltration or Evapotranspiration
evapotranspiration; the remainder is filtered by the growing medium
but then leaves via an underdrain.
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Infiltration

Q Figure 2-2: Biofiltration with Underdrain at Bottom
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Bioinfiltration
There is no underdrain, so all runoff that flows into
the basin and does not overflow into an overflow structure is
abstracted from the stormsewer system through infiltration or
evapotranspiration. Evapotranspiration
Py
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Since there is no underdrain, in-situ soils mustbe [ [[—]|] )
able to handle discharge through the soil or filter _| = o
media in 48 hours or less. The period of inundation = Z
is defined as the time from the high water level in E=l. o o
the practice to 1 to 2 inches above the bottom of the _:| | | \ “E’. | \\% [J\‘Z
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Biofiltration with Liner

T~ None of the runoff that flows into the basin is
abstracted from the stormsewer system through infiltration but some
is abstracted through evapotranspiration; i.e. all of the runoff that
flows into the basin without flowing into an overflow structure, and is
not evapotranspired, is filtered by the growing medium but then
leaves via an underdrain

Evapotranspiration

Impervious liner reduces or eliminates possibility of | | |:|

SN

groundwater contamination; underdrain can be _:m_
blocked and objectionable materials siphoned |:| | e e e e e e e _Il
through an observation well and safely contained; AT === =T == =TT
often used in areas of potential stormwater

“hot-spots” (e.g., gas stations, transfer sites, Valve on underdrain allows it to be
transportation depots,industrial complexes etc.), or used to capture accidental spills and
areas where groundwater recharge is undesirable contain the level of contamination

Figure 2-5: Bioretention with Liner
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